Abstract. This study aims to propose a practical methodology to measure and evaluate the usability of mHealth mobile applications, focusing on elderly users and their primary limitations. The study starts with an analysis of existing methodologies and tools to evaluate usability and integrates concepts related to inspection and inquiry methods into a proposal. The proposal includes the opinions of experts and representative users; their limitations; their profiles; the types of applications and their domains; the type of devices used; the applicability during the development process; and the accessibility. To facilitate the application of the methodology and integrate concepts found in different tools into one application, the creation of a software tool that automates the evaluation process is proposed. The applicability of the methodology and tools is evaluated and finally the results, conclusions and recommendations for future work are presented.
Introduction
The main objective of this research is to study and propose a methodology to determine the degree of usability of mHealth applications running on mobile devices with a focus on elderly users. Additionally, this paper proposes to build a tool to determine the degree of usability of the applications running on mobile devices in order to adapt and improve its use. It is estimated that by 2051, 71% of the worldwide population will be elderly (CCHS, 2014) . Almost 30 million people in the United States are accessing health information via smartphones. By 2015, 500 million are projected to use a health app (Burnay E 2013) . From a social inclusion standpoint, it is important to consider the limitations of older adults when creating applications so as to not discriminate against these users. While the research related to usability and human-computer interaction has been the subject of extensive study, more focus should be placed on the use of mobile applications by the elderly population. It is essential to consider the needs of this important and growing population in order to create useful mobile applications that can best facilitate their daily lives.
Background
Software quality can be defined as the set of properties that give the software the ability to satisfy the explicit and implicit requirements of the user who uses it. The quality model ISO/IEC 9126 ISO/ IEC 9126 defines the quality of a software product in terms of six main features: functionality, reliability, usability, efficiency, maintainability and portability. Additionally, usability has the sub-characteristics of: understandability, learnability, operability, attractiveness, and compliance (ISO IEC 9126-1 2001). The following are also mentioned as usability attributes: effectiveness, efficiency, security, utility, ease of learning, remembering in the moment, and satisfaction. It is also important to remember the functional diversity of older adults: sensory (sight, hearing touch), motor (dexterity, mobility), and cognitive (understanding, lan- 
Research Related to Usability and Mobile Devices
Alshehri and Freeman developed an outline of usability evaluation methods and mobile devices which aims to improve the usability of touch screen mobile devices. This study provides background information about different methods for usability evaluations of mobile devices that can be used in this project (2012). A study published by Balakrishnan on the effect of thumb sizes of participants in relation to the experience of using mobile phone keypads to send text messages is one way to consider user satisfaction for text entry. Analysis found that varying thumb sizes have significant effects on the satisfaction of text messaging users (2008) . Lee, Kozar (2012) . investigated the common dimensions of website usability by considering previous studies on the subject and then analyzing focus groups of web usability experts
Research Related to People with Special Needs
Ehmen, Haesnera and Steinkeb(2012) . presented a study comparing four different mobile devices for measuring heart rate and ECG. The data suggests that there was a high acceptance by older adults; however, none of the devices were completely usable Hoggan, Brewster and Johnston(2008) .performed a study on text input with fingers for mobile devices with touchscreens. They concluded that demand and effort
